The low-energy consumption and large-capacity of railway transportation play vital catalytic roles in economy and trade. Scientific research investigating the relationship between railway transportation and trade is important in promoting their coordinated development, exerting their synergistic effects, and realizing sustainable trade. Given the serious imbalance between the development of railway transportation and trade of countries along the "the Belt and Road" (The "Silk Road Economic Belt" and the "21st Century Maritime Silk Road"), we used the entropy weight method to calculate the level of railway transportation and trade development, and then calculated the coordination degrees of the countries along the Belt and Road between them using the coupling-coordination model. The results showed that the average coupling degree between railway transportation and trade development was 0.728, which means that there is a strong interaction between railway transportation and trade. Only 25% of these countries achieved highly coordinated development, and these countries could achieve sustainable trade by fully utilizing the synergetic effect of railway transportation and trade. The coordination degrees of countries along the Belt and Road have strong spatial agglomeration, and the performance of Middle and Eastern European countries is better. Finally, we put forward some suggestions, such as strengthening the construction of railway infrastructure, improving the railway operation level, developing multimodal transport, and enlarging the role of the railway transportation network in the trade of the Belt and Road to achieve sustainable trade.
Introduction
Sustainable development is a development strategy that has been proposed by countries around the world to solve global economic, social, and environmental problems [1] . Sustainable trade is a new trade model that is driven by the concept of sustainable development, which aims to promote economic growth, enhance social capital and integration into environmental management, and participate in regional trade development. The transportation industry plays an important role in sustainably developing trade [2] . However, the data of global greenhouse gas emissions showed that the carbon emissions that are generated by the transportation industry ranked fourth, with a 14% share [3] . According to the Energy Department in China, road carbon emissions account for 80% of the carbon emissions of the transportation sector [4] . Therefore, the Chinese government has The rest of the paper is organized as follows. Section 2 introduces the evaluation index of railway transportation, trade development, and the coupling-coordination measurement model of the two; Section 3 presents the calculation result of the level of railway transportation (LRT), the level of trade development (LTD), the coordination degree of the railway transportation and trade development (CRT), the spatial situation analysis of the coordination degree, and the spatial effect analysis. Section 4 summarizes the full text and then provides corresponding recommendations.
Methods, Indicators and Data

Methods
Coordination Degree
Coordination degree refers to the degree to which two interacting systems simultaneously develop. The higher the synergy level, the higher the synchronicity of the development of the two systems and the more coordinated their development. A lower synergy level indicates that they are not synchronized. Synergistic effects occur when the two systems work together. The synergistic effect enhances the two systems, producing a larger overall effect [47] . For the countries along the Belt and Road, the coordinated development of railway transportation and trade and their synergistic effects will achieve the sustainable development of trade along the B&R. A coupling-coordination model can measure the synergy level. Coupling degree reflects the correlation degree among systems. The more linkages among systems there are, the larger the correlation degree is. There are many interactions among the railway transportation and trade development. However, in some cases, it does not reflect the synergies effect among the systems. The coordination degree is used to reflect the synergies among systems [48] . Therefore, this study constructs a coupling-coordination model to evaluate the synergy level. The calculation steps are as follows:
Step 1: Calculate the degree of interaction between the two subsystems, i.e., the degree of The rest of the paper is organized as follows. Section 2 introduces the evaluation index of railway transportation, trade development, and the coupling-coordination measurement model of the two; Section 3 presents the calculation result of the level of railway transportation (LRT), the level of trade development (LTD), the coordination degree of the railway transportation and trade development (CRT), the spatial situation analysis of the coordination degree, and the spatial effect analysis. Section 4 summarizes the full text and then provides corresponding recommendations.
Methods, Indicators and Data
Methods
Coordination Degree
Sustainability 2019, 11, 1721 5 of 22 Step 1: Calculate the degree of interaction between the two subsystems, i.e., the degree of coupling, and the calculation formula is as follows: (1) where α and β are the weights for the contribution of railway transportation and trade development to coupling degree, respectively, and α + β = 1, while considering that railway transportation can promote the development of trade and trade can also instigate the further development of railway transportation. Therefore, the interactions between railway transportation and trade cannot be ignored. Sun et al. [49] was referred to, so we set α = β = 0.5, θ is the number of subsystems. As we choose the two systems of railways transportation and trade development in this study, θ = 2. The i represents the ith country. The C CRT represents the coupling degree of railway transportation and trade, 0 ≤ C CRT ≤ 1. A greater value of C CRT indicates that there is benign development between the level of railway transportation and trade, so railway transportation can achieve more coordinated development with trade development. LTD i and LRT i indicate the levels of trade development and railway transportation, respectively. These are obtained by dimensionless processing, standardization processing, and the weight calculation of the entropy weight method for indicators.
According to the calculation results of the coupling degree, the coupling degrees were divided into six levels for judgment [50] . Table 1 shows the division criteria. 
Serial Number
Range of Coupling Degree (C) Meaning
High level coupling stage 6 C = 1 Benign resonance and tend to a new ordered structure
Step 2: Calculate the synergy level of the two systems using Equation (2) based on the calculation results of the coupling degree.
where CRT is the coordination degree, C CRT is the coupling degree, and M is the comprehensive reconciliation index for the level of railway transportation and the level of trade development. According to Cui [51] , the coordination degree can be divided into four levels. Table 2 outlines the specific classification. The purpose of spatial autocorrelation analysis is to describe the spatial distribution characteristics of the CRT and judge the interdependence of the CRT. Moran's I is one of the most common indicators used for examining spatial autocorrelation [52, 53] . Step 1: Moran's index calculation The spatial effect of CRT is expressed as I CRT using the Moran's index, and its calculation formula is as follows:
where CRT represents the average of the CRT, n is the number of countries along the B&R, and w ij is the element of the spatial weight matrix of each country along the B&R. Among them, the adjacency rule and the distance rule usually determine the spatial weight matrix [54] . We selected the adjacency rules shown as Equation (5). The I CRT takes values in (−1,1). When I CRT < 0, there is a negative spatial correlation in the space, meaning that the space distribution characteristics are high CRTs and low CRTs aggregating, The closer the value is to −1, the more obvious the aggregation phenomenon. When I CRT > 0, there is a positive spatial correlation in the space, meaning that the space distribution characteristics are an aggregation of high (low) CRTs with high (low) CRTs. When I CRT = 0, there is no spatial correlation, this situation is called randomly distributed in space.
w ij = 1, region i and region j are adjacent 0, region i and region j are not adjacent (5)
Step 2: Significance test The significance of the spatial autocorrelation can be verified by the Z value [55] . Its calculation formula is as follows:
where E(I CRT ) = 1/(n − 1) and V(I CRT ) = E(I 2 CRT ) − E(I CRT ) 2 . Table 3 shows the corresponding relationships between the Z value, the p value, and the significance level. We used GeoDa (The GeoDa Center for Geospatial Analysis and Computation, Chicago, America) software to test for significance. 
Indicators and Data
We constructed the evaluation index for railway transportation from infrastructure and service capacity and then constructed the evaluation index for trade from the aspects of economic scale, industrial structure, and trade vitality, as a country's railway transportation is usually related to the country's land area and population, in order to objectively reflect the level of railway transportation in various countries along the B&R. When constructing the index system for railway transportation, we considered the four indicators: per capita railway mileage, railway network density, per capita railway transportation turnover, and railway transportation intensity. Table 4 shows the 13 indicators that were selected for this paper.
Currently, the B&R initiative includes 65 countries, including Syria, Palestine, the United Arab Emirates, Lebanon, Egypt, Bahrain, Kuwait, Lebanon, Cyprus, Yemen, Montenegro, Oman, Jordan, Qatar, Singapore, Laos, Cambodia, Myanmar, Sri Lanka, Indonesia, Philippines, Maldives, Nepal, Brunei, and Serbia. Among those 25 countries, some have little land area and almost no railway transportation. Some countries have been constantly at war, so their statistics are missing considerable information. Therefore, the paper used the other 40 countries of the Belt and Road as the research Figure 2b , 45.0% of the countries had the high LTDs of more than 0.224, while 55.0% of the countries had the low LTDs less than 0.224. LTDs along the B&R had the spatial distribution characteristics of "low middle and high on both sides". This means that most of the countries in East Asian economic circle at the eastern end and the European economic circle at the western end had relatively high LTDs, while countries in the vast inland and South Asia in the middle had low LTDs. Figure 2b , 45.0% of the countries had the high LTDs of more than 0.224, while 55.0% of the countries had the low LTDs less than 0.224. LTDs along the B&R had the spatial distribution characteristics of "low middle and high on both sides". This means that most of the countries in East Asian economic circle at the eastern end and the European economic circle at the western end had relatively high LTDs, while countries in the vast inland and South Asia in the middle had low LTDs. Figure 3 shows the average level of railway transportation and trade development of 40 countries from 2006-2016. The average LRTs is lower than average LTDs, indicating that the development of railways transportation lagged behind trade development along the B&R during the 11 years. Both the average LRTs and the average LTDs had the same downward trend. The average LRTs decreased from 0.212 to 0.186, with a 12.16%-fold decrease, which may be related to the vigorous development of other modes of transport. While the average LTDs decreased from 0.247 to 0.182 with a 26.32%-fold decrease, which might be related to a significant reduction in foreign direct investment in many countries. The average level of railway transportation (LRT) for all countries along the B&R from 2006 to 2016 is 0.204. As shown in Figure 2a , 42.5% of the countries had the high LRTs of more than 0.204, while 57.5% of the countries had the low LRTs of less than 0.204. LRTs along the B&R had the spatial distribution characteristics of "low on the south and high on the north". This means that countries with high LRTs are probably distributed in Southeast Asia, Central Asia, and West Asia; meanwhile, the countries with low LRTs are distributed in Central and Eastern Europe and East Asia.
The average level of trade development (LTD) for all countries along the B&R from 2006 to 2016 is 0.224. As shown in Figure 2b , 45.0% of the countries had the high LTDs of more than 0.224, while 55.0% of the countries had the low LTDs less than 0.224. LTDs along the B&R had the spatial distribution characteristics of "low middle and high on both sides". This means that most of the countries in East Asian economic circle at the eastern end and the European economic circle at the western end had relatively high LTDs, while countries in the vast inland and South Asia in the middle had low LTDs. Figure 3 shows the average level of railway transportation and trade development of 40 countries from 2006-2016. The average LRTs is lower than average LTDs, indicating that the development of railways transportation lagged behind trade development along the B&R during the 11 years. Both the average LRTs and the average LTDs had the same downward trend. The average LRTs decreased from 0.212 to 0.186, with a 12.16%-fold decrease, which may be related to the vigorous development of other modes of transport. While the average LTDs decreased from 0.247 to 0.182 with a 26.32%-fold decrease, which might be related to a significant reduction in foreign direct investment in many countries. Figure 4 shows coefficient variation (CV) between the level of railway transportation and trade development. During the 11 years, the CV of LRT is relatively stable, while the CV of LTD has a slowly growing tendency. It indicates that the developmental difference of economy and trade among countries along B&R is gradually increasing. The CV of LRT is nearly twice that of LTD, which means that the development difference of LRT is more significant. This may be related to the geographical characteristics and the economic structure of these countries, hindering the railways to become the most economical means of transportation in many countries. development. During the 11 years, the CV of LRT is relatively stable, while the CV of LTD has a slowly growing tendency. It indicates that the developmental difference of economy and trade among countries along B&R is gradually increasing. The CV of LRT is nearly twice that of LTD, which means that the development difference of LRT is more significant. This may be related to the geographical characteristics and the economic structure of these countries, hindering the railways to become the most economical means of transportation in many countries. Table 5 shows the calculation results of the coupling degree of the LRT and LTD along the B&R. The results showed that the average degree of coupling between the LRT and LTD in the countries along the B&R was significantly higher than 0.7, indicating that railway transportation and trade are mutually coupled. Railway transportation had many correlations with trade. As shown in Table 5 , SVK and SVN had the higher coupling degree, because SVK and SVN had a high LRT and a high LTD, which makes it possible for railway transportation have more interaction with trade and economy. The coupling degrees of KGZ, IRQ, and SAU were lower, among which SAU was the lowest because SAU had a lower LRT, but a high LTD and the development of railway transportation in the country was backward and inconsistent with trade. When combined with the coupling degree classification in Table 1 , the classifications of 40 countries are shown in Table 6 . 17.5% of countries were in the low level coupling stage and 25% of countries were in the run-in phase where that the role of railway transportation in trade was becoming increasingly obvious. A total of 57.5% of the countries had a high level of coupling, which indicates that railways transportation had strong interaction with trade in most countries along B&R. Table 5 shows the calculation results of the coupling degree of the LRT and LTD along the B&R. The results showed that the average degree of coupling between the LRT and LTD in the countries along the B&R was significantly higher than 0.7, indicating that railway transportation and trade are mutually coupled. Railway transportation had many correlations with trade. As shown in Table 5 , SVK and SVN had the higher coupling degree, because SVK and SVN had a high LRT and a high LTD, which makes it possible for railway transportation have more interaction with trade and economy. The coupling degrees of KGZ, IRQ, and SAU were lower, among which SAU was the lowest because SAU had a lower LRT, but a high LTD and the development of railway transportation in the country was backward and inconsistent with trade. When combined with the coupling degree classification in Table 1 , the classifications of 40 countries are shown in Table 6 . 17.5% of countries were in the low level coupling stage and 25% of countries were in the run-in phase where that the role of railway transportation in trade was becoming increasingly obvious. A total of 57.5% of the countries had a high level of coupling, which indicates that railways transportation had strong interaction with trade in most countries along B&R. Table 7 shows the results of the coordination degree of railway transportation and trade development (CRT) along the B&R. The results showed that the average degree of coordination between railway transportation and trade in the countries along the B&R was lower than 0.4, indicating that railway transportation and trade did not have a coordinated development. The CV of CRTs among the countries from 2006 to 2016 is in the interval of 0.421-0.462 and it had a decreased tendency, which indicates that the differences in 40 countries from 2006 to 2016 were smaller. The CRTs of countries along the B&R have a tendency of balanced development. As shown in Table 7 , the coordination degrees in KGZ, IRQ, and SAU were lower, mainly because that the trade development is too dependent on oil transportation through shipping. KGZ and IRQ are because trade development is mainly based on road transportation. The coordination degree in SVK was the highest, because SVK is a landlocked country and industry accounts for a relatively high proportion of its GDP and it was mainly based on railways. This makes the railways and trade have a synchronous development trend and shows a higher coordination degree. Combined with Table 2, the coordination degree  classification is shown on Table 8 , and the results showed that 42.5% of the countries along the B&R were classified as low coordination, 32.5% were moderate coordination, and only 25% were high coordination. The coordinated development of railways and trade in the countries along the B&R is extremely uneven. Figure 5 illustrates the spatial evolution of the coordination degree. As seen in Figure 5 , the changes in the coordination degree between countries along the B&R in 2006 and 2013 were relatively small. KAZ, RUS, and many countries in Central and Eastern Europe had higher CRTs. Countries in Central Asia mostly had lower CRTs. From 2006 to 2013, China's CRT increased remarkably, which showed that the degree of simultaneous development of railway transportation and trade is increasing. In 2016, significant changes in the CRT occurred between countries along the B&R, with the obvious spatial distribution characteristics of "low in the east and middle but high in the west", indicating that the CRT in the countries in the East Asian economic circle and the vast inland area was lower, while some countries in the European economic circle were higher. Among them, KAZ, RUS, CHN, and IND experienced significant decline in their coordination degree in 2016. The main reason for this finding is that countries along the B&R have strengthened the links in trade with the steady advancement of the B&R initiative after 2013. However, due to the lag in railway transportation construction and development, the level of railway transportation has seriously lagged behind the level of trade development, which has intensified the inconsistency of railway transportation and trade. Figure 6 shows the characteristics of coupling-coordination distribution for the LRT and LTD in the countries along the B&R. If a country has a high degree of coupling and high degree of coordination, it means that there is a strong interaction between the railway and the trade, and the two play the synergistic effect and achieve sustainable trade. A country with a high degree of coupling but low degree of coordination has good basic conditions and the potential for achieving sustainable trade, and it should fully play the role of railways in trade. If a country has a low degree of coupling and a low degree of coordination, then it has limited interaction between railways and trade. As shown in Figure 6 , THA, VNM, MYS, SAU, TJK, KGZ, and IRQ had a low degree of coupling and a low degree of coordination, which indicated that railway transportation in THA, VNM, MYS, SAU, TJK, KGZ, and IRQ played a weak role in trade. Among them, THA, VNM, MYS, and SAU are close to the sea, and their trade development mainly depends on shipping. Due to the backwardness of TJK, KGZ, and IRQ, the development of their economies and trade mainly relies on road transportation.
Coupling-Coordination Results
The run-in phase in the coupling model refers to the phase in which the two systems of railway transportation and trade adapt to each other, where the interaction between railway transportation and trade is continuously strengthened. The two systems in the run-in phase usually shift from a lower interaction degree to a higher degree. As shown in Figure 6 , 25% of countries were in the run-in phase. Among them, the CRTs in TUR, ALB, IRN, BIH, and GRC were low. According to the original index system, TUR, BIH, and GRC are insufficient in railway transportation intensity. Due to the low density of railway networks in ALB and IRN, the development of railway transportation and trade has been uncoordinated. The CRTs in UKR and KAZ were moderate, because UKR has a low direct external gross domestic product (GDP) and trade vitality on the economic scale and KAZ has a low import of goods and services. The CRTs in RUS and CHN were high, because they both Figure 6 shows the characteristics of coupling-coordination distribution for the LRT and LTD in the countries along the B&R. If a country has a high degree of coupling and high degree of coordination, it means that there is a strong interaction between the railway and the trade, and the two play the synergistic effect and achieve sustainable trade. A country with a high degree of coupling but low degree of coordination has good basic conditions and the potential for achieving sustainable trade, and it should fully play the role of railways in trade. If a country has a low degree of coupling and a low degree of coordination, then it has limited interaction between railways and trade. As shown in Figure 6 , THA, VNM, MYS, SAU, TJK, KGZ, and IRQ had a low degree of coupling and a low degree of coordination, which indicated that railway transportation in THA, VNM, MYS, SAU, TJK, KGZ, and IRQ played a weak role in trade. Among them, THA, VNM, MYS, and SAU are close to the sea, and their trade development mainly depends on shipping. Due to the backwardness of TJK, KGZ, and IRQ, the development of their economies and trade mainly relies on road transportation.
The run-in phase in the coupling model refers to the phase in which the two systems of railway transportation and trade adapt to each other, where the interaction between railway transportation and trade is continuously strengthened. The two systems in the run-in phase usually shift from a lower interaction degree to a higher degree. As shown in Figure 6 , 25% of countries were in the run-in phase. Among them, the CRTs in TUR, ALB, IRN, BIH, and GRC were low. According to the original index system, TUR, BIH, and GRC are insufficient in railway transportation intensity. Due to the low density of railway networks in ALB and IRN, the development of railway transportation and trade has been uncoordinated. The CRTs in UKR and KAZ were moderate, because UKR has a low direct external gross domestic product (GDP) and trade vitality on the economic scale and KAZ has a low import of goods and services. The CRTs in RUS and CHN were high, because they both have sound railway infrastructures and large transportation service capacity, so railway transportation can meet the requirements for trade. In countries with a high coupling degree, MKD, ARM, UZB, BGD, and PAK had a lower CRT. Among them, MKD and BGD had a low railway transportation intensity and low railway mileage per capita. ARM, UZB, and PAK had a low overall effect on the LRT and LTD. IND, BGR, POL, MNG, TKM, ROM, GEO, AZE, MDA, and ISR had moderate CRTs. IND was among them, because it has a low net inflow of foreign direct investment in trade, low import and export of goods, low import of goods and services, and a low per capita GDP on the economic scale. BGR, AZE, MDA, ROM, and GEO had low railway operation service capacity. ISR had lower railway transportation turnover per capita. TKM had a lower tertiary industry and POL had a lower net foreign direct investment in trade vitality. MNG's railway density was low, which led to the moderate coordination degree. CZE, SVK, HUN, SVN, LTU, EST, and BLR had high coordination degrees, which indicated that there was a strong interaction between railway transportation and trade and had achieved coordinated development. Therefore, railway transportation could support the sustainable development of trade and play a synergistic effect. Figure 5 shows that there was a spatial aggregation of the CRT. In order to further study the spatial relationships of the CRTs along the B&R, we used Equations (4)- (6) to measure the Moran's index of CRTs from 2006 to 2016. Table 9 shows the results. Figure 6 is a map of the Moran's index between 2006 and 2016, reflecting the changing trends in spatial correlation. In countries with a high coupling degree, MKD, ARM, UZB, BGD, and PAK had a lower CRT. Among them, MKD and BGD had a low railway transportation intensity and low railway mileage per capita. ARM, UZB, and PAK had a low overall effect on the LRT and LTD. IND, BGR, POL, MNG, TKM, ROM, GEO, AZE, MDA, and ISR had moderate CRTs. IND was among them, because it has a low net inflow of foreign direct investment in trade, low import and export of goods, low import of goods and services, and a low per capita GDP on the economic scale. BGR, AZE, MDA, ROM, and GEO had low railway operation service capacity. ISR had lower railway transportation turnover per capita. TKM had a lower tertiary industry and POL had a lower net foreign direct investment in trade vitality. MNG's railway density was low, which led to the moderate coordination degree. CZE, SVK, HUN, SVN, LTU, EST, and BLR had high coordination degrees, which indicated that there was a strong interaction between railway transportation and trade and had achieved coordinated development. Therefore, railway transportation could support the sustainable development of trade and play a synergistic effect. Figure 5 shows that there was a spatial aggregation of the CRT. In order to further study the spatial relationships of the CRTs along the B&R, we used Equations (4)- (6) to measure the Moran's index of CRTs from 2006 to 2016. Table 9 shows the results. Figure 6 is a map of the Moran's index between 2006 and 2016, reflecting the changing trends in spatial correlation. Matthew Effect is coined by Robert K. Merton and it is often summarized by the adage "the richer get richer and the poor get poor" [57] . Existing research on the Matthew Effect considers that this dynamic effect can alter information flow and the distribution of rewards in the ways that lead to cumulating advantages for high status actors [58] . Based on the definition of Matthew effect and existing research, we find that CRTs in countries along the B&R have the Matthew effect in space, which means that there is the agglomeration trend of countries with high CRTs or the agglomeration trend of countries with low CRTs. The Moran's I during 2006-2016 had an upward trend, as shown in the red line in Figure 6 , which means that the agglomeration trend of countries with high CRTs is strengthened, likewise the agglomeration trend of the countries with low CRTs become stronger. That is, the Matthew effect was more significant over time along the B&R. The average of global Moran' I is 0.440, and I of CRTs after 2013 is higher than the average, which means that the imbalance of CRTs has intensified after 2013 when the B&R initiative was put forward.
Spatial Autocorrelation Analysis
The global Moran's I index represents the mean value of the local Moran's I index, and makes it impossible to determine whether there is a negative spatial autocorrelation. Therefore, to further analyze the local spatial autocorrelation of CRTs in the countries along B&R, we mapped the countries onto a Moran scatter plot for the years of 2006, 2013, and 2016, as shown in Figure 7 . Table 10 shows the corresponding permutation test results. is often summarized by the adage "the richer get richer and the poor get poor" [57] . Existing research on the Matthew Effect considers that this dynamic effect can alter information flow and the distribution of rewards in the ways that lead to cumulating advantages for high status actors [58] . Based on the definition of Matthew effect and existing research, we find that CRTs in countries along the B&R have the Matthew effect in space, which means that there is the agglomeration trend of countries with high CRTs or the agglomeration trend of countries with low CRTs. The Moran's I during 2006-2016 had an upward trend, as shown in the red line in Figure 6 , which means that the agglomeration trend of countries with high CRTs is strengthened, likewise the agglomeration trend of the countries with low CRTs become stronger. That is, the Matthew effect was more significant over time along the B&R. The average of global Moran' I is 0.440, and I of CRTs after 2013 is higher than the average, which means that the imbalance of CRTs has intensified after 2013 when the B&R initiative was put forward.
The global Moran's I index represents the mean value of the local Moran's I index, and makes it impossible to determine whether there is a negative spatial autocorrelation. Therefore, to further analyze the local spatial autocorrelation of CRTs in the countries along B&R, we mapped the countries onto a Moran scatter plot for the years of 2006, 2013, and 2016, as shown in Figure 7 . Table  10 shows the corresponding permutation test results.
As shown on Figure 8 , the first quadrant on the Moran scatter plot represents a country with a high CRT with its surrounding countries having high CRTs (HH); the second quadrant represents a country with a low CRT with its surrounding countries having a high CRT; the third quadrant represents a low CRT with its surrounding countries having a low CRT; and, the fourth quadrant represents a high CRT with its surrounding countries having a low CRT. During the study period, about 37.5% of the countries were in the first quadrant and 27.5% of the countries were in the third quadrant, which indicates a positive spatial correlation of CRT in most countries. Countries with higher CRTs and countries with lower CRTs showed obvious aggregation, respectively. However, in the studied years, some of the countries were found in the second and fourth quadrant, which means that there are still negative spatial autocorrelations in some countries. As shown on Figure 8 , the first quadrant on the Moran scatter plot represents a country with a high CRT with its surrounding countries having high CRTs (HH); the second quadrant represents a country with a low CRT with its surrounding countries having a high CRT; the third quadrant represents a low CRT with its surrounding countries having a low CRT; and, the fourth quadrant represents a high CRT with its surrounding countries having a low CRT. During the study period, about 37.5% of the countries were in the first quadrant and 27.5% of the countries were in the third quadrant, which indicates a positive spatial correlation of CRT in most countries. Countries with higher CRTs and countries with lower CRTs showed obvious aggregation, respectively. However, in the studied years, some of the countries were found in the second and fourth quadrant, which means that there are still negative spatial autocorrelations in some countries. Figure 8 shows that during the three years studied, the spatial position of the CRTs varied slightly, which means that the Belt and Road initiative has not brought about major changes to the CRTs. Countries in Central and Eastern Europe, including RUS, were mainly distributed in the first quadrant, and the railway transportation has developed more in coordination with trade in these countries. However, it has not yet formed a radiation effect on the adjacent countries in West Asia, like the less developed ALB and BGR, which is due to the lag of facility construction. However, CHN, IND, and KAZ were always in the fourth quadrant and had a spatial distribution of HL, which indicated that countries adjacent to these countries had not fully utilized the space spillover effect to achieve the coordinated development of domestic railway transportation and trade. From 2006 to 2013, the significant increase in the spatial position of VNM and BGD indicated that the difference in CRTs between them and their surrounding countries was increasing. From 2013 to 2016, the decline in the relative positions of EST and RUS indicated that they could make full use of the development opportunities of the B&R and they achieved the coordinated development of railway transportation and trade, which closed the gap in the CRTs between them and their surrounding countries.
2006 to 2013, the significant increase in the spatial position of VNM and BGD indicated that the difference in CRTs between them and their surrounding countries was increasing. From 2013 to 2016, the decline in the relative positions of EST and RUS indicated that they could make full use of the development opportunities of the B&R and they achieved the coordinated development of railway transportation and trade, which closed the gap in the CRTs between them and their surrounding countries. Table 10 shows the values of the local Moran's index, which reflects the spatial correlation of CRTs in countries along the B&R. When the value is greater than 0, the country has the same coordination degree distribution status as its neighboring countries. When the value is less than 0, the country's CRT is significantly different from its surrounding countries. The results showed that the CRTs in the countries that passed the significant test were greater than 0, which means those countries distributed in the same state with their surrounding countries. Among them, the aggregation states of BGR, EST, HUN, SVK, THA, UKR, and UZB appeared to be weakened at first and then strengthened, which indicated that the distribution of CRTs in these countries and their surrounding countries is relatively uniform and the aggregation characteristics were weakened. However, with the development of railway transportation and the steady advancement of trade, the aggregation characteristics of CRTs in these countries and their surrounding countries had increased. BLR, LTU, LVA, and SAU were first strengthened and then weakened, which indicated that there were stronger spatial aggregation characteristics in these countries and their surrounding countries in 2013. However, CRTs tend to be randomly distributed among these countries in 2016, which is mainly due to the balanced development of railways and trade in these countries. The aggregation states of CZE and SVN were always strong. The aggregation states of IRN, IRQ, POL, and RUS were always weak. Among them, the decrease in RUS was more significant (about 89.01%), showing that the difference in the CRT between RUS and its surrounding countries was decreasing, and that the CRT tended to be more evenly distributed. Figure 8 shows that the CRTs had an overall positive spatial correlation in the countries along the B&R. In order to display better the spatial relationship between one country's CRT and the surrounding countries' CRT, we used local spatial autocorrelation to study the local Moran's index of the CRTs and used GeoDa to draw the LISA (Local Indicators of Spatial Association) aggregation maps of CRTs for 2006, 2013, and 2016, as shown in Figure 9 . The representation of the marked color in the figure passed the test at a significance level of 95%. The results showed that the spatial correlation of the CRTs along the B&R was mainly determined by high-high and low-low aggregation. maps of CRTs for 2006, 2013, and 2016, as shown in Figure 9 . The representation of the marked color in the figure passed the test at a significance level of 95%. The results showed that the spatial correlation of the CRTs along the B&R was mainly determined by high-high and low-low aggregation. "High-High" represents the country with high CRT is surrounded by those with high CRTs; "Low-Low" indicates the country with low CRT is surrounded by those with low CRTs; "Low-high" represents the countries with low CRT is surrounded by those with high CRTs; "High-Low" indicates the country with high CRT is surrounded by those with low CRTs; "Not significant" express the spatial agglomeration effect is not significant and "Neighborless" indicates that the country is not adjacent to other countries.
There were 11 countries in Central and Eastern Europe, where the CRTs had a strong positive spatial correlation. IRQ and SAU had a negative spatial correlation. Among them, RUS had a positive spatial correlation in 2013, but there was no obvious spatial correlation in 2016. However, UZB and TJK had a negative spatial correlation since 2013. The results also showed that railway transportation and trade along the B&R had not yet achieved coordinated development, and many countries had not yet shown significant aggregation characteristics. Countries along the B&R should continue to enhance the role of railway transportation in trade, achieve the synergistic development of railway transportation and trade, and achieve the sustainable development of trade along the B&R.
Conclusions and Suggestions
In this study, we constructed an evaluation index system for railway transportation (railway infrastructure and operational service capability) and trade development (economic scale, industrial structure, and trade vitality). Based on the entropy method, the LRT and LTD in the countries along the B&R were calculated. When combined with the coupling-coordination model, the coordination degree was calculated and its spatial evolution was further studied.
As seen from the calculated results of the LRT and LTD, the LRTs among the B&R countries were unevenly distributed, and they had a spatial distribution characteristic of "low on the south and high on the north", meaning that countries with high LRTs are probably distributed in Southeast Asia, Central Asia, and West Asia, meanwhile, countries with low LRTs are distributed in "High-High" represents the country with high CRT is surrounded by those with high CRTs; "Low-Low" indicates the country with low CRT is surrounded by those with low CRTs; "Low-high" represents the countries with low CRT is surrounded by those with high CRTs; "High-Low" indicates the country with high CRT is surrounded by those with low CRTs; "Not significant" express the spatial agglomeration effect is not significant and "Neighborless" indicates that the country is not adjacent to other countries.
As seen from the calculated results of the LRT and LTD, the LRTs among the B&R countries were unevenly distributed, and they had a spatial distribution characteristic of "low on the south and high on the north", meaning that countries with high LRTs are probably distributed in Southeast Asia, Central Asia, and West Asia, meanwhile, countries with low LRTs are distributed in Central and Eastern Europe and East Asia. About 45.0% of the countries' LRTs were high and 55.0% of the countries' LRTs were relatively low. The average LRTs and the average LTDs had the same downward trend, indicating that there was no significant change in the development of railway transportation and trade in various countries along the B&R after the proposal of the Belt and Road Initiative. Considerable unbalance still exists in the LRTs and LTDs among the countries along the B&R.
As seen from the calculated results of the coupling degree, the average coupling degree between the LRT and LTD in the countries along the B&R was between 0.717 and 0.737, which means that railway transportation along the B&R had many correlations with trade. Among them, 17.5% of countries were in the low level coupling stage, 25% of countries were in the Run-in phase, and 57.5% of the countries had a high level of coupling. The results of the coordination degree showed that only 25% of countries in Central and Eastern Europe had achieved highly coordinated development of railway transportation and trade. Most of the countries in Central and Eastern Europe are small in area and railway transportation and do not exert their own advantages. Southeast Asian countries and some Central and Eastern European countries had lower CRTs as railways are not the main mode of transportation in trade, because they have natural harbors that are used instead. For these countries, they can increase railway infrastructure construction in the future and improve the level of railway operations. These countries should also make full use of the advantages of railway transportation and maritime transportation to realize sustainable trade development. The CRTs of the countries in Central and West Asia were low, which is mainly because these countries have relatively low economic development. They should increase railway infrastructure construction in the future and seize the opportunity that is provided by the Belt and Road initiative to achieve the coordinated development of railway transportation and trade.
The spatial correlation analysis showed that there was a significant positive spatial correlation between the CRTs, that is, there were high-high aggregation and low-low aggregation in the CRTs along the B&R. The CRTs along the B&R had obvious Matthew effects in space, and the Matthew effect is more significant over time along the B&R. The CRTs in space distributed unevenly and countries along the B&R urgently need to achieve the coordinated development of railway transportation. At the same time, countries along the B&R should play the spatial and radiative effects of high-coordination countries, take advantage of the railway transportation of the countries along B&R, realize the effective flow of goods between the countries, and form sustainable development that is based on the sharing of railway resources.
Our study also has some limitations. The first potential defect may exist in the coupling analysis process of two related variables of railway infrastructure and trade volume. Obviously, there is a clear correlation between the level of railway transportation and the trade volume. However, the changes in railway infrastructure have been relatively slow, while the trade volume has fluctuated greatly due to numerous exogenous effects. Therefore, the robustness of the results of the coupling analysis of the two variables may be affected. The study is also trying to eliminate this problem. On the one hand, we have chosen the indicator of 11 years to measure the coupling and coordination relationship between the annual railway transportation and trade development level. On the other hand, the railway transportation level includes not only the indicators of railway infrastructure, but also the indicators of transportation volume and other factors that are greatly affected by exogenous variables. Secondly, for the limitation of data availability in the whole regions of B&R we mainly constructed the evaluation index system from the perspectives of economic scale, industrial structure, trade vitality, infrastructure and service capabilities for the sustainable development of trade. However, some indexes that are also important to sustainable trade, such as ecological indicators, were not included in this study. With the gradual improvement in relevant statistical data of countries along the B&R, future study will enrich the indicator system and analyze the coordinated development of railway transportation and trade in multiple dimensions.
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